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A Cette BDD permet égalementd ’ e x tdr’ aai ur éehamtdlons pour
permettrelavalidationde la classification
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A Travaibasésurl * @QrfBoToolBoy, développéparle CNES

A Un ensembled ' a p p | pecnsetant tertraitement des donnéesde
teledetection(Optigue/RadatHR/THRiaster/vecteur)

A Gratuit, open source, version standalone ou compilée, développement
possiblegen C++Hourcréersespropresapplications

A Grandecommunautéd * u t i | dvaduionsempides |,



. . O rfeo TO O I B O X sing OTB Download Docum Community

feo T xisnot a black box

Orfeo ToolBoxis an ource project
including a fast image viewel s callable
powerful C++ APL

Open Source processing of remote sensing images

Clone with Git

Orfeo ToolBox (OTB) Is an of urce project for state-of-the-art remote sensing. Bullt on the shoulders of the open-source geospatial community, It can
process high resolution optical, multispectral and radar Images at the terabyte scale. A wide varlety of applications are avallable: from ortho-rectification or
pansharpening, all the way to classification, SAR processing, and much morel

All of OTB's algorithms are accessible from Monteverdl, QGIS, Python, the command line or C-+. Monteverdi Is an easy to use visualization tool with an emphasls
on hardware accelerated rendering for high resolution Imagery (optical and SAR). With It, end-users can visualize huge raw Imagery products and access all of
the applications In the toolbox. From resource limited laptops to high performance MPI clusters, OTE Is avallable on Windows, Linux and Mac. It Is community
driven, extensible and heavily documented. Orfea ToolBox Is not a black box!

L2 N ) < re

Start using OTB OTB features Documentation OTB community

AL B L

Developers corner Media External projects Blog
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@b Monteverdi Application Launcher
Fichier Edition Aide

Name Titre

€b Calibration

&b Concatenation

&b Conversion

@b Coordinates

€D Dimensionality Reduction
@b Edge

&b Feature Extraction
&b Geometry

€b Hyperspectral

@b Image Analysis

@b Image Dynamic

&b Image Filtering

&b Image Manipulation
&b Image MetaData
@b Image MultiResolution
€ LsMms

€D Learning

&b Miscellaneous

&b Morphology

€b Multi-channel

@b Pansharpening

@b Radiometric Indices
€D Raster

&b sArR

&b segmentation

@b Statistics

@b Stereo

€D Superimposition
€D Test

&b Textures

@b util

€b Utilities

@b Vector Data Manipulation
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€D Image MultiResolution
&b Lsms
v & Learning
# ClassificationMapRegularization
# ColorMapping
# ComputeConfusionMatrix
# ComputelmagesStatistics
# FusionOfClassifications
# |ImageClassifier
# KMeansClassification
# MultilmageSamplingRate
# PolygonClassStatistics
# PredictRegression
# SOMClassification
# SampleExtraction
# SampleSelection
# TrainlmagesClassifier
# TrainRegression
# TrainVectorClassifier
# VectorClassifier
€b Miscellaneous
€D Morphology
€b Multi-channel
€b Pansharpening
€b Radiometric Indices

Classification Map Regularization

Color Mapping

Confusion matrix Computation
Compute Images second order statistics
Fusion of Classifications

Image Classification

Unsupervised KMeans image classification
Multi-image sampling rate estimation
Polygon Class Statistics

Predict Regression

SOM Classification

Sample Extraction

Sample Selection

Train a classifier from multiple images
Train a regression model

Train Vector Classifier

Vector Classification
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AUtilisation des applications sous forme
de fenétres graphiques (OTBGUI)

AMais utilisation sous forme de ligne de
commande (OTBCLI), et donc possibilite
de réaliser des scriptmsh(linux) ou
batch (vindowsg

AEnchainement des taches,

Image Classification (OTB-6.0.0)

Parameters Documentation Logs

Input Image ‘You can drop filename here.

[ JInput Mask

Model file ‘You can drop filename here.

[ Istatistics file

Output Image 0b6-438f-a495-23c73d84bcad.tif [uint 8 -

[V]Confidence map \19-4a68-a73e—4ea89961117a.tif|d0uble -

[ JAvailable RAM (Mb) 128
[] Load otb application from xml file

|:| Save otb application to xml file

Select parameters

No process

Exécuter

Quitter
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UTF-8 INS

C\Users\portsert\Documents\RO\Produits_Vegetation\Classif\Classif Macaya_2016.bat - Notepad++
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?
= — - | ]
o= IET=] X4 k] Jl=1=E] ]
ECIassiLMacay372017.bat = Classif_Macaya_2016.bat [X| ‘
:
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Batch file length : 5963 lines: 99 Ln:63 Col:1

Sel:0|0 Windows (CR LF)
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A ImageSPOTG6 du 8 janvi2d16
A Image SPOT7 @5 juin 2016
A Image SPOT7 du 14 février 2017

A Utilisationdes 4 bandes multpectrales
(B-V-RPIR) &m

A Découpageles images aux limites éharc

A Base de données ?
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APrise d’ échantil
photo de 2014 :
- Veégetation arborée (31)
- Vegetation arbustive (32)

- Végetation a dominance
herbacée (33)

- Espace ouvert sans ou avec tres
peu de vegeétation (51)

AJeu de données pour
| "entrainement,
pour la validation










Végetation naturels et semi-naturels terrestre - Surfaces essentiellement occupées par une végétation naturelle
ou semi-naturelle

3.1 Végétation arboree

Surfaces occupées par une vegeétation naturelle ou semi-
naturelle arboree représentant une proportion a plus de 40%

Primarly Vegetated Areas

Terrestrial

Natural and Seminatural Terrestrial Vegetation
Trees

Closed to Open (40 -100)%

> 30 - 3m (Trees Height)

3.2 Végétations arbustives

Surfaces occupées par une végétation naturelle ou semi-
naturelle de type arbustive a plus de 40 % et occupées par
moins de 40 % d'arbres

Primarly Vegetated Areas

Terrestrial

Natural and Seminatural Terrestrial Vegetation
Shrubs

Closed to Open (40 -100)%
5-0.3m (Shrubs Height )

3.3 Végétation a dominance herbacée

Surfaces occupées par une végetation naturelle ou semi-
naturelle de type herbacée a plus de 4% moyennant que arbres
et arbustes sont inferieurs a 40% chacun.

Primarly Vegetated Areas

Terrestrial

Natural and Seminatural Terrestrial Vegetation
Herbaceous Vegetation

Closed to Open (15 - 100)%

3 - 0.03m (Herbaceous Height

Zones sans vegeétation

5.1

Espace ouvert sans ou avec trés peu de végétation

Sols nu et/ou zones couvertes par affleurements de roches,
cailloux, «badlands», etc; Zones occupées par les lits des
rivieres et les dépbts alluvionnaires associés; Zones occupées
par les plages et du sable, en général au bord de la mer.

Primarily Non-Vegetated
Terrestrial
Bare Areas




Sampler type: Type of sampling (periodic, pattern based, random). Available choices are:
* Periodic sampler: Takes samples regularly spaced.
» Jitter amplitude: Jitter amplitude added during sample selection (0 = no jitter).
* Random sampler: The positions to select are randomly shuffled.
Sampling strategy Available choices are:
* Set samples count for each class: 5etrsample5 count for each class.

= Number of samples by class: Mumber of samples by class (C5V format with class name in 1st
column and required samples in the 2nd.

+ Set the same samples counts for all classes: Set the same samples counts for all classes.
* Number of samples for all classes: Number of samples for all classes.

* Use a percentage of the samples available for each class: Use a percentage of the samples
available for each class.

#* The percentage to use: The percentage to use.

# Set the total number of samples to generate, and use class proportions.: 5et the total number of
samples to generate, and use class proportions.

#* The number of samples to generate: The number of samples to generate.
# Set same number of samples for all classes, with the smallest class fully sampled: Set same

number of samples for all classes, with the smallest class fully sampled.
# Take all samples: Take all samples.
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ACalcul du NDVI et du Shadow
Index

ACal cul s d’indic
(HaralicKTexture Extraction) :
Entropie et Homogénéité
(InverseDifferentMoment)

ATexture utile pour éliminer les
nuages, et lisser la classification
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APrise d’ échanti l
dans la BDD de réference : 2000
points répartis selon la
proportion de chagque classe

ACroisement avec les valeurs de
RV-B-PIRNDVISIENTHOM
correspondantes au point

AFiltrage des points pour isoler les
nuages
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ACr éation de | i
la classification (R-B-PIRHOM)

ACal cul des st at
(données centreercduites)

ACréation d’un mo
des échantillons et utilisant les
mesures de ¥-B-PIRHOM
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AApplication du modeéle a
| " ensembl e de |

Géneralisati on
fenétre glissante.
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ABeaucoup de changements dans le paysage en trés peu de temps :
défrichements, habitat, impact du cyclone Mathieu

AMais reprise de la végétation trés rapide
AD’ ou | i mportance de réaliser un s
AMais |l a prise d’"échantillons est c

AL’ utilisation d’image prises en ét
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2817-12-83 17:52:27 (INFO): Elevation management: setting default height above ellipsoid to & meters

20817-12-83 17:52:27 (INFO): Sampling strategy: set the total number of samples to generate, use classes proportions.
2817-12-83 17:52:27 (INFO): Sampling rates : className requiredSamples totalSamples rate

31 526 36580 6.814411

32 559 12868 B8.61440872

EE] 881 61286 6.8143954

Sl 35 2468 8.6145833

2817-12-83 17:52:27 (INFO): Reprojecting input vectors...

Selecting pDSitiDnS l'lith r—.andum SBNPlEI"...: 188% [2-.\.\:’-:’-.\.\:’-:’-.\.\:’-:’-.\.\:’-:’-:’-.\:’-:’-:’-.\:’-2—:’-.\.\:’-:’-.\.\:’-:’-.\.\:’-:’-.\.\:’-:’-:’-.\:’-:’-:’-.\:’-2—] {1 SECDﬂdS}
E:(tr'actirlg San'lple "."alues...: iaa% [:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-] {2 SECDndS}

INFO: Open of “E:\Temp_traitement\RO\Produits_Vegetation\Classif\Output\2816_2\extraction_echantillons.shp’

using driver "ESRI Shapefile' successful.

2817-12-83 17:52:31 (INFO): Reading vector file 1/1

2817-12-83 17:52:31 (WARNING): The validation set is empty. The performance estimation is done using the input training set in this case.
TPainiﬂg deel.._: 188% [:-.-.-:-:-.-.-:-:-.-.-:-:-:-.-:-:-:-.-:-:-:-.-.-:-:-.-.-:-:-.-.-:-:-.-.-:-:-.-.-:-:-:-.-:-:-:-.-:-:-] {8.4 SECDndS}

Classif};...: 188% [:':-:-:':':-:-:':'.‘-:-:':-.‘-:-:':-.‘-:-:-:-.‘-:-:-:-.‘-:-:-:-:-:-:-:-:-.‘-:-:-:-.‘-:-:-:'.‘-:-:-:'.‘-:-:-:'] {9.3 SECDndS}

20917-12-83 17:52:31 (INFO): Predicted list size : 2861

20817-12-83 17:52:31 (INFO): ValidationlLabeledlListSample size : 2801

20917-12-83 17:52:31 (INFO): Training performances:

2817-12-83 17:52:31 (INFO): Confusion matrix (rows = reference labels, columns = produced labels):

[31] [32] [33] [51] [7e]

[31] 522 1 1 8 e

EH 5 546 p) B 8

EE] 1 867 8 %

[51] 1 B 18 1

[76] & 8 8 34

@ T

2817-12-83 17:52:31 (INFO): Precision of class [31] vs all: ©.986767
2817-12-83 17:52:31 (INFO): Recall of class [31] ws all: ©.996183
2817-12-83 17:52:31 (INFO): F-score of class [31] ws all: ©.991453

20917-12-83 17:52:31 (INFO): Precision of class [32] vs all: ©.994536
2817-12-83 17:52:31 (INFO): Recall of class [32] ws all: ©.987342
28917-12-83 17:52:31 (INFO): F-score of class [32] vs all: ©.998926

28917-12-83 17:52:31 (INFO): Precision of class [33] vs all: ©.9956552
2817-12-83 17:52:31 (INFO): Recall of class [33] ws all: ©.995552
28917-12-83 17:52:31 (INFO): F-score of class [33] vs all: ©.996552

2817-12-83 17:52:31 (INFO): Precision of class [51] vs all: 1
2817-12-83 17:52:31 (INFO): Recall of class [51] ws all: &.9
2817-12-83 17:52:31 (INFO): F-score of class [51] ws all: ©.947368

2817-12-83 17:52:31 (INFO): Precision of class [78] vs all: ©.971429
2817-12-83 17:52:31 (INFO): Recall of class [7@] ws all:
2817-12-83 17:52:31 (INFO): F-score of class [78] ws all: ©.985587

=

2817-12-83 17:52:31 (INFO): Global performance, Kappa index: ©.989487
2817-12-83 17:52:31 (INFO): mapOfIndicesValid[@&] = 31
2817-12-83 17:52:31 (INFO): mapOfIndicesValid[1] = 32
2817-12-83 17:52:31 (INFO): mapOfIndicesValid[2] = 33
2817-12-83 17:52:31 (INFO): mapOfIndicesValid[3] = 51
2817-12-83 17:52:31 (INFO): mapOfIndicesValid[4] = 76
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2. Reésultats preliminaires
Pas doéidentification des esp ces Vv
Pas dOl mages sans nuages sur <ce se

Perte doéi nformation |1 ®e ° | O ombr e

N®cessit® de disposer dobébun mod | e
décalage géomeétrique entre les images
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ParcdMacaya

2. Resultats préliminaires
Confusion entre sol nu et végétation basse, car dates situées en saison secl
Confusion sur les versants ombrages

Pas de tendance significative entre 2016 et 2017
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2. Resultats préliminaires
PardMacaya 72,06 km?

Sol nu : 7,34 km?

Vegetation haute : 26,71 km?
Vegetation basse : 35,83 km?
Autre : 2,17 km?

ParcdMacaya

2016
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ParcdMacaya
2. Resultats préliminaires
2017 N
PardMacaya72,0&km? A
Sol nu 6,18km?2
Vegetation haute0,04&m?
Vegetation bassgés, 7&km?
Autre 2,11km?
Légende :
[ timite Parc Macaya
[ solnu
B vegetation haute
0 ) . [ ] vegetation basse
KM [ | Nuages
Il orbres nuages




